Isolation of promoter for N-methyltransferase gene associated with caffeine biosynthesis in Coffea canephora.
N-Methyltransferases (NMTs) catalyze the three SAM dependent sequential methylation of xanthosine, producing caffeine in Coffea species. In the present work, a PCR based genome walking method was adopted to isolate and clone the promoter for the NMT gene. Inspection of the promoter sequence revealed the presence of several motifs important for the regulation of the gene expression. The whole fragment was fused to the beta-glucuronidase (gus) reporter gene and used in Agrobacterium tumefaciens mediated transformation of Nicotiana tabacum. GUS assays proved that the isolated promoter was able to direct the expression of the reporter gene in transgenic tobacco. Based on the promoter sequence, primer was designed and the genomic fragment comprising the promoter and its corresponding gene was amplified and cloned. Sequencing of one of the genomic clones revealed the presence of four exons and three introns in NMT gene. The differences in the restriction pattern among the genomic clones were studied using PCR-RFLP. This is the first report of cloning of the promoter for a gene involved in caffeine biosynthetic pathway and it opens up the possibility of studying the molecular mechanisms that regulate the production of caffeine.